Background: Introduction of Flexible Assertive Community Treatment (FACT) may be associated with increased remission rates and changes in patterns of care. The present paper reports on differences in psychosocial functioning and health care use between patients in FACT and two groups of patients not currently provided with a specific model of community service.
INTRODUCTION
Flexible Assertive Community Treatment (FACT), a Dutch variant of Assertive Community Treatment (ACT), has been introduced throughout the Netherlands for patients with severe mental illness and other countries, such as the UK, are also adopting FACT [1] . The majority of severe mental illness patients (75%) is diagnosed with schizophrenia or related psychotic disorder [2] . In ACT and FACT, teams coordinate a series of treatments according to the principles of assertive outreach. The aim of FACT is to decrease admissions and to prevent dropping out of care (no-care episodes) [3] . FACT thus should result in increased levels of outpatient care, in comparison with services not providing a particular model of community care, and previous work *Address correspondence to this author at the Department of Psychiatry and Psychology, School for Mental Health and NeuroScience MHeNS, Maastricht University, p.o. box 616, location Vijverdal, 6200 MD Maastricht, the Netherlands; Tel: +31-(0)43-3883913; Fax: +31-(0)43-3884122 E-mail: Marjan.Drukker@MaastrichtUniversity.nl † Shared first authorship focussing on this issue reported findings supporting this hypothesis [4] . In addition, FACT has been associated with increased symptomatic remission rates compared to care as usual [5, 6] . If remission rates increase, severity of symptoms should decrease accordingly.
Whereas ACT only covers the 20% most severely ill group within the patients diagnosed with severe mental illness, FACT teams are delivering service for all patients with severe mental illness [3] . FACT combines two approaches within one multidisciplinary recovery-oriented team: (a) individual case management and home visits for 'extensive' care for patients who are currently stable and (b) shared caseload with 'intensive' full ACT approach for patients with more current needs. The care of the latter group includes daily reviews in staff meetings. The FACT teams are also in charge when patients receive care in the community and in hospitals. Teams decide whether patients can be discharged from or should be admitted to hospital [3] . FACT is a versatile and comprehensive care system with continuity of care as an important component. This is illustrated by the fact that when, with time, patients change in the level of need for care, they remain under the care of the same multidisciplinary team. In this way, FACT teams serve a diverse population of patients with severe mental illness and variable levels of need for care, whereas ACT teams only serve patients who are in crisis or have the highest needs for care. This leads to a lower frequency of contacts and a higher number of patients in FACT teams compared to ACT teams.
In the last ten years of the 20 th century, ACT teams were introduced in large Dutch cities. At the same time, FACT was introduced in some less urbanised areas such as the province of Groningen in the North of the country and in the province of Limburg in the South. Previous research on FACT was only performed in Limburg [4] [5] [6] and results need to be replicated in other areas. Within the Groningen area, not all patients diagnosed with severe mental illness in fact receive FACT; those not in FACT receive care as usual which constitutes the same treatment, however, without the benefit of coordination by a case-manager. Patients receiving care as usual are admitted when there is clinical exacerbation or relapse and they do not receive assertive outreach. Because in Groningen psychiatric health care consumption is registered and secondary data on routine outcome measures are available, data on mental health care consumption and level of psychosocial functioning could be combined while investigating differences between patients in FACT and patients not receiving care from FACT teams. Evaluation of psychosocial functioning was carried out at a random moment during ongoing treatment (i.e. not at baseline) and assessment of health care consumption was matched with this moment.
In order to examine FACT in circumstances of routine clinical practise, the following research questions were formulated:
1. Do subjects in FACT have better psychosocial functioning:
a. compared to patients receiving care as usual, who were never treated in FACT?
b. compared to patients receiving care as usual, who were ever in FACT?
2. Is mental health care consumption different when a patient is in FACT?
METHODOLOGY

Setting
For the present analysis, data from the "Pharmacotherapy Monitoring and Outcome Survey" (PHAMOUS) were matched with mental health care consumption data. PHAMOUS is an ongoing survey initiated by the Rob Giel Research centre, including three large mental health care institutions and the University Centre of Psychiatry in Groningen with the three Northern provinces of The Netherlands as a catchment area. It combines a yearly somatic screening with routine outcome measures in patients diagnosed with schizophrenia or related psychotic disorder who are using antipsychotic medication. The Health of the Nation Outcome Scales (HoNOS) is part of this screening and is included in the treatment plans of these patients. The process of yearly monitoring all patients rather than a well-designed randomised controlled trial in a selected homogeneous subgroup within the total patient group can reflect real life patient outcomes and help evaluate and improve every day practice. The study was submitted for approval to the medical ethics committee of the University Medical Health Centre in Groningen. The committee's secretary stated that due to the nature of the study (i.e. being part of care as usual) formal approval was not required. PHAMOUS-participants who lived in the province of Groningen and who received care in the largest mental health care institution in the province of Groningen were included in this study. Patients could have up to three HoNOS assessments in the period of data collection used for the current analyses (January 2008 -June 2010).
The HoNOS
Nurses assessed the level of psychosocial functioning using the HoNOS [7] . This instrument includes 12 domains of functioning which are rated on a four item Likert scale between 0 (=no problem) to 4 (=(very) severe problem). A HoNOS total score as well as four subscores can be calculated (behaviour, impairment, symptoms, social) [8] . Good validity has been reported whereas reliability and sensitivity to change are deemed adequate [9] .
Psychiatric Case Register and the Matching Procedure
Psychiatric Case Registers (PCR) register mental health care consumption, such as inpatient care, outpatient care and sheltered housing, separately for each individual among all mental health service users in a region. For the present analyses, data of the PCR registering mental health service consumption in the three Northern provinces of The Netherlands (population 1.7 million) was used. Since the PHAMOUS-study and the PCR both use the same anonymized patient codes, data of patients could be matched for use in this study. Ethical committees in Maastricht, Utrecht and Groningen have confirmed that by law routine outcome data collected for the purpose of management information is not within their remit as long as patients are aware of the purpose (including scientific publications).
Using PCR data between January 2000 and December 2009, each HoNOS assessment of each patient was defined as a FACT or a non-FACT assessment. To this end, FACTstatus at the HoNOS-assessment date was determined by defining FACT and non-FACT episodes. If a patient is in FACT treatment, he can be treated by one or more of several mental health care institutions in the region, but treatment is coordinated by the FACT case-manager and, therefore, all mental health care is provided within the framework of FACT. Patients should have a FACT contact at least once a month. If a patient missed two consecutive FACT contacts, it was assumed that services were no longer provided by the FACT team and, therefore, a FACT-episode ended if a subject had no FACT contact for >61 days. If patients were admitted for a period not exceeding 3 months directly after a FACT-episode, this admission was recoded to a FACTepisode, because short-term admissions are part of FACTtreatment. If a patient did not use any mental health care for 100 days or more it was assumed that the patient moved or was outside the reach of FACT (e.g. forensic services). Therefore, periods in which no care was used were not included in the present analyses. Using the information from the episodes, FACT-status was determined for each HoNOS assessment: 0=control patients; never in FACT, 1=the patient was ever in FACT but not in a FACT-episode at assessment date, 2=the patient was in a FACT-episode at the date of assessment.
Proportion of inpatient days, outpatient contacts, day care/part-time care, sheltered housing and FACT contacts were calculated in the year after the PHAMOUS-assessment (i.e. the number of days a patient has contact with mental health care, e.g. inpatient day or outpatient contact, divided by total number of days in the period that is taken into account, e.g. 365). Proportion was chosen over number of days, because not all subjects were followed a full year. Assessments when patients were followed for less than 30 days (i.e. last date of health care consumption was shorter than 30 days after the last HoNOS assessment) were excluded from the analysis. This was the case when the HoNOS assessment was after October 2009 (PCR data being available until December 2009) or when patients did not receive care in the region.
STATISTICAL ANALYSIS
All analyses were performed using the statistical program Stata version 11 [10] . Because subjects could have up to three assessments which were all included in the analyses, the assumption of independence of the observations in standard regression techniques was not met. Multilevel linear regression analysis is ideally suited for the analysis of such structured data [11] . The regression coefficients obtained from this type of analysis can be interpreted in the same way as the estimates obtained from standard unilevel regression analyses. In both research questions, the main independent variable was the categorical FACT-group variable (0=control, 1=patient ever in FACT, 2 patient currently in FACT). Age in categories (20-35, 36-45, 46-55, 56-76) and gender were included as confounders.
When assessing the association between FACT-status and level of psychosocial functioning, outcome variables were the HoNOS total scores and HoNOS subscores. When assessing the association between FACT-status and health care consumption, proportion of admissions, proportion of outpatient contacts, proportion of sheltered housing, proportion of day care/part-time care, and proportion of FACTcontacts in the year after the HoNOS-assessment were the dependent variable. Because mental health care consumption variables are highly skewed, a permute routine was performed to validate the results.
RESULTS
Background characteristics
Six-hundred forty-five patients were included; three of these were assessed three times, 130 twice, the remainder only once. Only 14 patients had HoNOS assessments when they were in FACT as well as HoNOS assessments when they were not in FACT. One-hundred and two (15.8%) patients were controls, 97 ever-FACT patients had one or more assessments during a period they were not in FACT, and 460 had one or more assessments when they were in FACT. Only 20 non-FACT assessments in 19 ever-FACT patients were during a moment when the patient had not been in FACT before.
Sixty-six percent of the included patients were male, 23% was aged between 20 and 35 years and 20% between 56 and 76 years; the remainder was aged between 36 and 55 years. The distribution of gender was similar in all three groups ( Table 1 , chi-square=0.90, p=0.64, df=2), but control patients were older (controls 2.9 years older than current FACT, p=0.016; no difference between ever-FACT and current-FACT: B=-0.02 p=0.99). Mean HoNOS total score was 10.5 (standard deviation between=5.5, range 0-31). In control patients, HoNOS total score was 12.5, in ever-FACT patients 13.0 and in current FACT 9.5 ( Table 1 ).
The duration of FACT episodes was on average 2.9 years (range 1 day -10.0 years, Table 2 ), while HoNOS assessment was on average 3.0 years (range 1 day -10.4 years) after the start of FACT. Only 10% of the assessments of patients in FACT were performed in the first 2 months of FACT-treatment (13% in the first 3 months).
The frequency of a schizophrenia diagnosis and substance use was lower in controls compared to both the current FACT and the ever-FACT group, while a diagnosis in the category of affective and anxiety disorders was higher in controls ( Table 1) . There were no large or significant differences in duration of illness between the groups ( Table 1; F=0.09, df=2,593, p=0.92).
FACT status and changes in FACT status over time
Five hundred forty eight patients had FACT episodes and the mean number of FACT episodes was 3 (range 1-9; Table  2a ). Patients who were in FACT at a certain moment in time (ever-FACT patients) also had non-FACT episodes after that moment. On average, ever-FACT patients had 3.7 non-FACT episodes (range 1-10) and most of these non-FACT episodes were after the first FACT episode.
The Association Between Fact-Status and Health Care Use and Level of Psychosocial Functioning
In the year after the HoNOS assessment, the proportion of time admitted was 10% in patients currently in FACT, while in control patients and the ever-FACT group this proportion was 48% and 50%, respectively (Table 2b) . Patients currently in FACT had lower HoNOS total scores (better psychosocial functioning) and lower scores on the HoNOS subscales Symptoms and Social than control patients ( Table  3) . These current FACT-patients also had lower scores on HoNOS total and subscales than patients ever in FACT. Therefore, analyses of the association between health care use and FACT-status were controlled for level of functioning ( Table 4) . Patients currently in FACT were significantly fewer days admitted to hospital and had more outpatient, day care and FACT contacts. This was the case both for the comparison with control patients and the comparison with ever-FACT assessments, while there was no difference between the ever-FACT and the control assessments. 1 Patients with at least one episode of FACT, but not in FACT at the moment of assessment. 2 Standard deviation between (multilevel data) 3 In total, 2596 episodes in 650 patients 4 In total, 480 assessments in 460 patients 5 In total, 884 assessments in 650 patients; 2010 HoNOS assessments included as if last episode continued. 
DISCUSSION
Patients in FACT received less inpatient and more outpatient care, even when level of functioning was taken into account. In addition, FACT patients had higher levels of psychosocial functioning than ever-FACT patients and control patients, in particular in the domains Symptoms and Social, but it is impossible to make causal inferences. Therefore, the most important finding of the present analysis may be that despite the principle of continuity of care, FACT episodes and non-FACT episodes alternate in a substantial part of the FACT caseload. Short-term admissions are not an explanation for this finding, because in the data short term admissions were included in the previous FACT episode.
Methodological issues
The present study used secondary data matched with PCR data. The HoNOS was assessed as part of a yearly screening of patients who use antipsychotic medication. In this real life data set, duration of FACT varied between 1 day and 10 years. Average duration of FACT at the time of the HoNOS assessment was 3.0 years and only 10% of the HoNOS assessments were performed within 2 months after the start of FACT. However, at the time of the PHAMOUSstudy, FACT was already in place and, therefore, data only included 20 baseline assessments, precluding a pre-post comparison.
Although the study population consisted of severe mental illness patients using antipsychotics, and duration of illness was similar across the three groups, groups may have been differed from each other at baseline, which was not examined. In the present data collection, patients living in the vicinity of a FACT team were more likely to be treated in FACT. However, refusal and long-term admission may also constitute valid reasons why patients were in the control group or in the ever-FACT group (at the moment of the HoNOS assessment). Furthermore, analysis of the data showed differences in diagnostic distribution between current-FACT and ever-FACT on the one hand and controls on the other; it is likely that such differences already existed at baseline. Thus, although results show that FACT patients have better outcomes, we cannot make causal inferences. However, differences in diagnostic distribution between the current FACT and the ever FACT group were small, while in the analyses, current FACT patients were compared with both ever-FACT patients and controls, and results were rather similar.
Although 127 patients were assessed twice, only 52 of these longitudinal assessments are in one episode or in two adjacent episodes of which the second one is a FACTepisode. Although the power is relatively low, a post hoc longitudinal analysis showed that impairment scores deteriorated in the controls (B=1.2 p=0.02, n=5) but not in the patients in a FACT-episode (B=-0.18, p=0.36, n=42; ever-FACT assessments: B=0.3, p=0.95, n=5; overall chi-square of interaction term=6.2, df=4, p=0.045). Because the difference between FACT and ever-FACT was smaller and because the numbers in this post hoc analysis were low, these results are hypothesis generating at best.
In addition, the present analysis has several limitations. First, in these secondary data, FACT as a whole was evaluated. We did not differentiate between the 20% most severely ill patients, who are treated by the principles of ACT and the other patients in FACT, with less intensive treatment. Second, control patients were older than current FACT-patients and this is in agreement with other FACT results [5] . Possibly, patients were more likely to be selected for FACT-treatment when they were younger. Fortunately, there was no difference in age between current-FACT and ever-FACT, while results of current FACT compared with control groups were similar. In addition, all analyses were controlled for age group.
Third, data did not include at least one FACT and one non-FACT assessment for each patient ever in FACT. The large majority of FACT-patients only had HoNOSassessments during FACT-episodes, while other FACT patients only had assessments after FACT. These limitations result from the use of secondary data. However, these secondary data combined with mental health care use collected by the PCR provide results that resemble a study of "real-life" routine clinical practise as opposed to a Randomised Controlled Trail (RCT). The PHAMOUS-study included all patients using antipsychotics, rather than a subsample with strict inclusion and exclusion criteria, as typically selected in the context of an RCT.
Because data on mental health care use are skewed, the assumption of normal distribution of the dependent variable, needed for linear regression, was not met. Therefore, a sensitivity analysis was performed using the Stata command PERMUTE. All models analysing the outcome of mental health care use were performed 10000 times, creating a distribution of chi-square values. All p-values were similar to the original analyses.
Finally, FACT-status was obtained from the PCR and, therefore, not available for 2010. Therefore, for assessments between January and June 2010, FACT status of December 31 st 2009 was extrapolated. Thus, patients that did change treatment in 2010 introduced some noise.
Other FACT Research
FACT is a Dutch variant of ACT [3] and although it has been implemented across the country, research results to date mainly originated from one province in the South of the Netherlands, Limburg. Using Limburg data, it has been shown that remission rates are larger in FACT than in care without a specific community component [5] when there is a need for care with respect to psychotic symptoms. The present data originate from another Dutch area and also show better functioning of patients in FACT, but this analysis cannot be seen as a replication, because baseline assessment is missing (see above). On the other hand, because of the continuity-of-care principle, costs were higher in FACT in Limburg; the decrease in costs of inpatient care was outweighed by the costs of patients remaining in outpatient care [4] . The present results also show lower levels of inpatient care and higher levels of outpatient care in FACT. Thus, in the short term, outpatient care as well as the total psychiatric health care costs increase because of the continuity-of-care principle. However, this principle aims to save health care costs in the longer term, by reduction of symptoms levels and number of admissions. The longitudinal data used in the present paper and in Limburg do not span the time period needed to evaluate these long-term effects. If these data are available in future, researchers should not evaluate the overall or average changes in health care use over e.g. 10 years, but they should categorise the period to evaluate short-term and long-term health care use.
Results of ACT are also promising both in the Netherlands and in other countries [12] [13] [14] [15] [16] . Previously, the choice between FACT and ACT was merely based on characteristics of the region. FACT-teams were introduced in regions where the number of patients in the most severely ill subgroup was not sufficient to start an ACT-team (e.g. rural areas). Recently, the first study that compared effectiveness of FACT with effectiveness of ACT was published [1] . Various outcomes with respect to admission days showed a reduction after the transformation from Assertive Outreach to community mental health teams adopting the principles of FACT; staff suggested that patients that were unnecessarily retained in assertive outreach could be better served in FACT [1] . Unfortunately, this study did not include psychopathology or other relevant patient outcomes.
Once in FACT always in FACT?
FACT aims to keep patients in care [3] and in actual practice FACT experts generally assume that patients admitted to FACT, remain in FACT. If this were the case, the data should have shown a single prolonged episode of FACT care for each patient. In actual fact, however, patients on average had 3 separate FACT episodes, which alternated with periods of non-FACT episodes or no treatment. FACT care in practice thus is more flexible than generally assumed, at least in our data. This finding has been shown in ACT-research as well [17] [18] [19] . Although FACT explicitly aims to keep patients in the same care setting despite fluctuations in severity, membership of a FACT-team does not last indefinitely. One explanation may be that patients sometimes are admitted to sheltered housing facilities within a psychiatric hospital, where treatment logically is not combined with FACT. Another reason may be that some patients deteriorate and are admitted for a long period (admissions not exceeding 3 months were still within the remit of FACT in the analyses). Patients may also move outside the area of the FACT-team or patients may leave FACT because they improve sufficiently to migrate to a less intensive form of care. However, the frequency of the HoNOS-assessments is too low to assess the proportion of patients who drop out of FACT because of an improvement in functioning. Previous research showed that 24% of patients discharged from ACT were transferred to less intensive care and 17% to more intensive care [19] . In theory, the proportion referred to less intensive care should be lower in FACT, because FACT also caters for patients requiring less intensive care.
CONCLUSION
Patients in FACT, included in the present study, received less inpatient and more outpatient care than ever-FACT patients and control patients. In addition, FACT patients had higher levels of psychosocial functioning than ever-FACT patients and control patients, in particular in the domains Symptoms and Social. However, the structure of the present data precludes causal inference. Furthermore, we may conclude that membership of a FACT-team does not last indefinitely.
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